Nitric oxide synthase-containing neurons in sensory ganglia of the rat are susceptible to capsaicin-induced cytotoxicity.
Nitric oxide synthase in lumbar dorsal root ganglia of neonatal rat was studied by reduced nicotinamide adenine dinucleotide phosphate diaphorase and in situ hybridization histochemistry. Induction of nitric oxide synthase in neonatal capsaicin-treated rats after sciatic axotomy was compared with the axotomy-induced nitric oxide synthase increase observed in vehicle-treated littermates. In neonatal capsaicin-treated animals, the number of neurons constitutively labeled by reduced nicotinamide adenine dinucleotide phosphate diaphorase was greatly reduced as compared to vehicle-treated littermates. Nitric oxide synthase messenger RNA was not readily identified constitutively in dorsal root ganglion neurons. Seven days after sciatic transection the induction of reduced nicotinamide adenine dinucleotide phosphate diaphorase and nitric oxide synthase messenger RNA found in the vehicle-treated group was not observed in the capsaicin group. The presence of nitric oxide synthase in dorsal root ganglion neurons thus does not appear to protect against Ca(2+)-mediated capsaicin-induced cytotoxicity. However, since some nitric oxide synthase dorsal root ganglion neurons persist after the capsaicin neurotoxicity, nitric oxide synthase expression must occur in a neurochemically diverse subpopulation of small (< 1000 microns2) neurons. The capsaicin sensitivity of most nitric oxide synthase dorsal root ganglion neurons indicates that they have unmyelinated axons and are likely to be involved in nociception.